
Queueing theory assignment solution guide

1

Given: λ = 8/min, E(Lq) ≤ 10

Find: E(Ts)

E(Tq) =
E(Lq)

λ
=

10

8/min
= 1.25 min

E(Tq) =
ρ

µ− λ
=

λ
µ

µ− λ
= 1.25

1.25µ2 − 10µ− 8 = 0

µ =
10 +

√
100 + 40

2.5
/min

E(Ts) =
1

µ
=

2.5

10 +
√
100 + 40

min ≈ 6.87 sec
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Given: E(T ) ≤ 10 min, λ = 5/hour = 1
12/min

Find: E(Ts)

E(Tq) =
ρE(Ts)

1− ρ

E(T ) = E(Tq) + E(Ts) =
1

µ− λ
= 10 min

µ =
11

60
/min

E(Ts) =
60

11
min ≈ 5.45 min

3

E(T )′ = E(Tq)
′ + E(Ts)

′ =
1

µ′ − λ
= 0.5× E(T ) =

0.5

µ− λ

µ′ = 2µ− λ =
17

60
/ min

17
60 −

11
60

11
60

=
6

11
≈ 54.5%
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Given: E(L) = 3, λ = 3/ hour

Find: E(Tr), E(T )

E(T ) =
E(L)

λ
= 1 hour

E(Tr) = E(Ts) =
1

µ
=

1
1

E(T ) + λ
=

1

4
hour = 15 min
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Given: λ = 800/ day, E(Ts) = 1.2 min, σ(Ts) = 3.5 min

Find: E(Lq)

ρ = λE(Ts) =
2

3

E(Tq) =
ρ

1− ρ
E(Tr) =

ρ

1− ρ
σ2(Ts) + E(Ts)

2

2E(Ts)
≈ 11.4 min

E(Lq) = λE(Tq) ≈ 6.3
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Given: λ = 50/sec, E(Ts) = 15 ms

Find: E(T ), E(Lq)

E(T ) =
1

µ− λ
= 60 ms

ρ = λE(Ts) = 0.75

E(Tq) =
ρ

µ(1− ρ)
= 45 ms

E(Lq) = λE(Tq) = 2.25
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Given: λ = 80/sec, E(Ts) = 7.5 ms

Find: E(T )

E(T ) =
1

µ− λ
=

1
1

E(Ts)
− λ

= 18.75 ms

8

E(Tr) =
E(Ts)

2
= 2.5 ms

ρ = λE(Ts) = 0.4

E(Tq) =
ρE(Tr)

1− ρ
=

5

3
ms

E(T ) = E(Ts) + E(Tq) =
20

3
ms

18.75− 20
3

18.75
≈ 64.4%
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